Adjuvant disease in the rat is induced by the intradermal injection of a suspension of aggregated killed tubercle bacilli in oil. Results showing that mycobacterial aggregates finely ground in an agate mortar and dispersed in mineral oil produce severe lesions more frequently than mycobacteria less finely ground in a porcelain mortar (Fujihara, Mori, and Nakazawa, 1970) suggest that the size of aggregate used influences the induction of adjuvant arthritis. It has been postulated (Waksman, Pearson, and Sharp, 1960; Quagliata and Phillips-Quagliata, 1972) that adjuvant arthritis represents a cell-mediated reaction to tuberculous material reaching the joints from the original injection site. Thus, the use of aggregates ofdifferent size could determine differences in the transport of mycobacterial antigen to the joints and/or the pattern of immunological responses and reactions.
We have studied the ability of tubercle aggregates of different sizes to 
ARTHRITIS
Sprague-Dawley rats weighing 200-250 g were used throughout, and arthritis was induced by an intradermal injection of FCA into the right hindfoot pad. The polyarthritis was assessed by scoring the joints daily (Currey and Ziff, 1966) . Control animals were injected with incomplete adjuvant not containing mycobacteria. All experimental groups contained at least 6 animals.
DELAYED SKIN RESPONSES TO TUBERCULOUS ANTIGENS
Delayed skin responses to tuberculous antigens were assessed by measuring the increase in ear thickness 24 hours after the intradermal injection of 0-02 ml PPDtuberculin (0-2 mg/ml) or whole tuberculous material (1 mg/ml in saline) on day +14.
In vitro LYMPHOCYTE STUDIES Separation of lymphocytes Total and differential leucocyte counts were performed on the peripheral blood at the end of each experiment. Almost pure populations of lymphocytes were obtained from peripheral blood and spleen cells by incubation with Plasmagel (Laboratoire Roger Bellon, Neuilly) to remove erythrocytes, followed by centrifugation in a mixture of Ficoll (Pharmacia, Sweden) and triosyl '75' (Glaxo Laboratories, England) to separate the lymphocytes from the other leucocytes. The details of the technique have been described elsewhere by Vernon-Roberts, Currey, and Perrin (1974 (Table II) . Varying the concentration of 45-63 pm aggregates (Table III) and volume of FCA showed that marked arthritis was induced by injecting 0-01 ml FCA at a concentration of 6 mg/ml (Table IV) animals given the small aggregates, whereas the large aggregate group showed no response (Table VI) . Peripheral blood lymphocytes obtained on day +14 from rats given small aggregates showed an increased uptake (P < 0-1) of 3H-thymidine when incubated with PHA. There was less marked uptake of 3 Hthymidine by lymphocytes from rats given large aggregates (Table VII) . Similar results were obtained using spleen lymphocytes. (Table X) , and it was found that the administration of either small or large aggregates augmented the response to an equal extent.
Discussion
It is known that adequate grinding of tuberculous material is essential for the consistent production of severe adjuvant arthritis in the rat. The experiments described in this paper establish that this requirement is due to the necessity for aggregates of the material to be 90 ,um or less in diameter. Admixture of large aggregates appears to have an inhibitory effect on the incidence and severity of the arthritis. The experiments described do not elucidate the exact mechanism by which size dependence operates, but the data provide interesting clues in this regard. If, as Waksman and others (1960) and Quagliata and Phillips-Quagliata (1972) suggest, adjuvant arthritis represents a cell-mediated reaction to tuberculous material which has reached the joints from the site of injection, then aggregate size might modify the migration of antigen to the joints or influence overall or specific immunity. In this connexion we are at present studying the influence of aggregate size on the transport and distribution of tuberculous material.
Regarding the effects of aggregate size on immune reactions, there appears to be a clear parallelism between the requirement for smaller aggregates to induce arthritis and to induce strong delayed skin responses to tuberculin and other tuberculous antigens. By contrast, we have found that antituberculous humoral antibody production, judged by the soluble mycobacterial antigen employed here, appears to be independent of aggregate size. These data, therefore, would clearly be in keeping with aggregate size influencing the incidence of adjuvant arthritis by modifying the development ofcell-mediated immunity to tuberculous antigens. Moreover, there is evidence that antimycobacterial antibodies are not pathogenic in this experimental model (Perper and Oronsky, 1972) .
The in vivo delayed skin responses to PPD were Non-injected controls 0-150 0 0 * P < 0-001 compared with the other three groups.
